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Outline

New baseline for the DF channels

Control Regions Results

* Comparing Results in different

conditions

* Contribution to the H --> WW sample

* Normalized SS-CR for Low and All Pt's
Control Regions plots for Low and All Pt's
SS validation plots

* Low PT Signal Region plots

* Summary of observations
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, Analysis Conditions —_—|
Analysis code revision 570789, Nov 15. Ntuples tag-02-25

* New baseline: see Jonathan talk at the ggF optimization meeting: Nov 8
WW CR cuts: 55« M2 < 110 GeV, DF | < 2.6, PTIl > 15 GeV
Change METRel cut to MET TrackHWW-CL
M+ calculated with  METTrackHWW-CL

Njet=0 Et miss ™ > 20. Njetz1 E miss™ < >10. Max (MWT) > 50
Njet=0 Etpiss ™ >20. Njet=1 Etpiss ° >10. Max (MWT) > 50

* Improved lepton selections: isolation cuts, VTLH
W+jets V8.2 (see Keisuke's talk)

* Content
Cutflows for (2012 only) all DF channels em and me. Both O-jet, 1jet channels}
Missing latest improvements: Z tau tau CR's and WW MC changes (had
problems with the latest CAF code).
Only DF analysis shown here: SF, VBF, 2011 analyses are in progress.
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Normalization Factors

Control Region Strategy
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W 0 jet 1 jet
purity N4 NF purty  Ngoea NF
10 < pfioesd <35 | 31% 208 084025 | 23% 92 L15+ 048
15 < piEtlesd 2 20 | s50% 1 152014 | 3% 165 L11+027
pEfeez | 7% 2073 1154008 | 41% 299 1094005
top . 0 jet® _ 1jet _
purity Niala NF purity Ndata NF
10 < pirblesd = 15 | 88% #49  101+012 | 84% M0 097+ 007
15 « piublead - 9p | g5% 117 1144009 | 90% 714 104+ 005
pevblead - gp 9% 7789 09T 4003 | 95% 5250 096+ 0.02
2 —TT O jet 1jet
purity N 3aia MNF purity N dara INF
10 < psiblead - 15 | op: 2483 101+003 | 8% 125 101004
15 < pﬂguhlﬂd <20 | 8% 1457 DS7 003 | 90% 1489 105+ 0.03
piblead > 29 5% 931 DS9S+ 005 | 88% 2320 105+ 0.03

- NFs consistent, but tend to be high for 15 < psublead - 20
- CR purity only depends strongly on p;®tiead for WW
— Exclude 10 < p;/#%=d < 15 from WW CR
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Background in different PT bins
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Low PT: tag-02-23 and tag-02-25 NJ=0

« Comparison, after the DF| cut, of many steps in the analysis

Low T M jet =i

tgr-{2-24 Sigoeal W reom WO it Jing. Top & +jets W +jets All Bkg. 3/1
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change

Liow T ™ jet =il vA.1

L2125 Sigresl Ww reon WO it Sing Top £+ et W +jets All Bkg. 3B

i 2.9 4+ 06 | M4+ 27| TR6 4+ 2.8 | 108 £ 1.2 &T 4+ 04 a4+ 13 anG+ 43 | I|BAE 4 5d | LOBS
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fow PT Rpei=0 | VEI == _ , added

togr-02- 25 Sigoal Wi reom WW it Sing. Ton & +jets W +iets All Bkg. a3/HB

i Z15+ 06| 069428 TTOL£29 | 98 +1.1 103 XH4+13 5l.6 4 3.1 EL.0 + 6.4 | DUOBG
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2+ pa HMELOT| ISIG 4+ 36| 624 445 | 62414 10RHE04 IDZHE6)| 1641 £ 35 | M7 £ 56 | QO72
Flbmok.} (') JE6 Fa! W AL .5 R F I :

* The FF changes reduced the pe background in W+jets, but analysis
changes increased both signal and backgrounds

* The LH change reduced the overall background by ~5%
but the TrackMET increased both signal and backgrounds
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Low PT tag-03-23 to 02-25 Njet=1

* For Nj=1 after the A® cut, we see a different pattern

Low PT Mjet=1

taog-02-24 Sigminl WWw rrers WY if Sing, Top & +jets " 4jets All Hig. AL
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= B2 02 |17t | 13351436413 4TL04 €9-00 | 205 +08| 762+ 25 | oo .

cp T [ TEI0i | GILIT [ BIIIE [ MEeL Il TLI0E W: flc[ T L0 5c T33O W Jets
Fiback J(%) 24 05 17 B4 0L 97 7
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Low 'l Mjat=1 vE.l
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It G6E4+03 |23+ 11 | 140414 [ 171415 66+ 164+ 08 | 2474+09 | 857.24 27 | DOTE

ep 4 e 694+ 06 | 61EL1E| 2724 1B | 4274+ 24 16d T 1104+14| 617423 ] 397 4 4.6 | DED \

F{back i) 24.TR 12.9% 2035 [} G 2% 209.4% LH

Low PT MNjet=1 -

tag-02-25 Signnl W e WO tf Sizg, Top Z+jote W +-jcta All Bkg. 3/H

(! 34+04 | 331416162410 | BBBL41T7 B24+08 76412 | 324412 12144 36| 008 / added
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* FF's change reduced the W+jets somewhat, but also here other
changes increased both signal and background

* The TrackMET change improved the signal as well as the S/B

* The LH affected the WW background.
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Low PT Statistics _—
Sample Njets=0,1 Signal Background S/B
el ue el ue eu ue
All PT bins 158.8 89.4 1701 1510 0.093 0.059
Low PT 34.2 22.6 405 352 0.084 0.064
Low PT fraction 21.5%  253% 23.8%  23.3%

* Low PT contributes 21.5% of the events and 23.8% of the
background in the eu channel

* Tt contributes 25.3% of the events and 23.3% of the
background in the pe channel

* S/B are comparable to the All Pt bins samples

* Only the stat analysis can tell us what the real contribution is
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Comments on cutflows and plots

* Recent efforts have improved the low PT sample.
* For Njet=1 we have: background is down by 6.6%.
* Signal is up by 22%. S/B is increased by 14%

* Most important issue is related to the systematic
uncertainties that will enter in the final fit. The W+jets
background is about 30% of the total, but it has the largest
systematics. Work on this is still going on.

* Will show a few plots here.

A more complete set will be posted on share point
* Look at SSCR plots first, CR next, SR at the end
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(«Qf Normalized SS-CR, All PT : Ap(¢¢), MW \"'

A
¢ All PT, Normalized S5-CR Njet=(0: Aw(ff) (top), MW (bottom)

@ From left: ey, pe, ey + pe A“ PT'S

- T e g 1m T -
= |- ATLAS Inberr i Sl — = ATLAY Inlema O - ATLAY Inlem O B R e S—
= - | 3 Hws W= = . ‘I x | Eoa 4 = * s W
8- P | L = T E 1 = o e Lef = TiTE o = i L E. o B =
= VI R e o K f = Hig WY —mpn i B - scrpy [ EY [
3 3 1 el B s el 2
z N P = BT _JI" ""I‘_r i % | P 1 = [ _!" td :
i M i
)

D 1 A

——
—
e
| L5 L
Ald

= g |
__INI'I

Frra
CE
o

Fawa

5 B BB

Dala r 5l

[

L

) i ; : ' :

B il | -l |

0 25 &1 B Bo T oy as WO 5 AN O 2% &1 | B0 0D 151 TS ED el A d 3 M BT R0 TRE TSN S iED BT S
L i [ T s L] | LT e [

Lina Galtieri Status of the Low PT Analysis

el: still a bit underestimated
ue: clear improvement is seen
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@ All PT, Normalized 55-CR Njet=0: My (top), My (bottom )|
@ From left: ey, pe, ey + pe
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Lina Galtieri Status of the Low PT Analysis™
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@ All PT, Normalized SS-CR Njet=1: My (top). M1 (bottom)
@ From left: eu, pe, ep + pe
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@ Low PT, Normalized SS-CR Njet=1: My (top), My (bottom)

@ From left: ep, pe, ey + pe
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@ ALL PT, Njets = 1, WW CR.: Ag(ff) (top), Mr(bottom).

@ From left: eu, pe, eu + pe
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@ Low PT, Njet=0, WW CR: Ap(ff) (top), Mr(bottom).
@ From left: ep, ue, ep + ue
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@ 55 after Ap(ff) cut: SubLeading Lepton Pr, Njet=0 (top), Njet=1 (bottom)
@ From left for: eu, pe, eu + pe.
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@ S5 My after Ap(ff) cut: Njet=0 (top), Njet=1 (bottom)
@ From left for: en, pe, ep + pe
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@ Top: 55 My after Ap(f¥f) cut, Njet=0 for eu, pe, ey + pe
@ Bottom: S5 My afterAp(ff) cut, Njet=1 for eu, pe, ey + pe
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BERKELEY LAR

@ Blinded SR, Njet=0, Ap(ff) < 1.8: Ap(£f), M1, My
@ Top: en. Bottom: pe
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Blinded SR, Ap(#f) < 1.8: Ap(€f),My,My,

@ Njet=1 Blinded SR after Ap(#f) < 1.8 cut: Aw(£f), My, My,
@ Top: eu. Bottom: pe
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Summary of Observations |

* Cutflows: low pT contribution is 22-25% of the signal,
and 23% contribution to the background

* The new lepton selection has decreased the em W+jets
background by over 20%. However, with the new
TrackMet baseline, we increase a bit this background.

* SSCR plots of low pT events look good

* Opposite sign CR's: data/MC for eu and pe channel

look good

* The ep channel background has improved, but still is
somewhat underestimated. For the ue channel Data/MC
agreement has improved, but it is not perfect.
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What remains to be done

* Finalize W+jet background:
Fake factors, systematics etc
(see Keysuke's talk)

* Add Same Flavor Analysis

* Add 2011 Data

* Include low Pt in the VBF Analysis

Low pT Update, Lina Galtieri. Wjet-Lowpt meeting, 12/04/13
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Normalization Factors

Normalization Factors obtained with the new baseline except
Recent changes to Z-> 1 CR's and new WW MC

HWWAnalysisCode 2012: Normalization factors:

HWWAnalysisCode 2012: SSCR(em,me) Ojet = 1.043 +/- 0.073
HWWAnalysisCode 2012: SSCR(em,me) ljet = 1.061+/- 0.132
HWWAnalysisCode 2012: Ztautau(em,me) ljet = 1.055 +/- 0.019
HWWAnalysisCode 2012: Ztautau(em,me) Ojet = 0.996 +/- 0.020
HWW AnalysisCode 2012: Top(em,me) Ojet = 0.993 +/- 0.000
HWWAnalysisCode 2012: Top(em,me) 1ljet = 0.968 +/- 0.014
HWW AnalysisCode 2012: Top(em,me) incl = 1.001 +/- 0.005
HWWAnalysisCode 2012: WW(em,me) Ojet = 1.198 +/- 0.034
HWWAnalysisCode 2012: WW/(em,me) ljet = 1.081+/- 0.049
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